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(54) MASS SPECTROMETER 

(57)Abstract: 

PURPOSE: To improve the separating capacity of mixed 
samples in a liquid chromatograph mass spectrometer by 
using moving phase solvent containing volatile retardant 
salt. 

CONSTITUTION: The sample separated by a liquid 
chromatograph 14 is sprayed by an electrostatic sprayer 
1 5. and thermally vaporized by a vaporizer 5. The 
obtained gaseous sample molecules are ionized by a 
proton addition reaction, etc., by chemical reaction by an 
Ionizer 6 having a corona discharger, introduced from ion 
introducing pores 9a, 9b into a high vacuum unit 1 2, and 
analyzed by a mass spectrometric analysis part 1 3. The 
salt contained in the solution is converted gaseous ions, 
bent at its orbit by the electric field near the pores, and 
hence the blocking of the pores by the precipitation of 
volatile retardant salt can be prevented. 
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1 

s d t &«ra t-r •5ai«j® i ~ 3 <d vi-rn*^ i m.f&m<o 



(2) «fra¥8-1 4 5 9 50 

2 

5!fx©ifa-c»s2:t*!mst-r58S*jai iia«©n 
5] S(ria«KSi5!fxi«©;&i^«t«nH»fl:^atc 

J<> J;»J'«S^n«:SeJS©«tl©;&lRlt5!^-rsct?£iI^il 

t-r 1 1 ~ 1 4 ©fci-rnd^ i «SB«©!aft$^*T 

Wo 

C|nJttTiSSSn-5C:i:S:»Sii:-rs«*«l~l 5© 

v>rn*> 1 :®iH«©®aa-«Ttf-. 

1-16 ©l.i-m*> 1 JBg2«©®fi4^«rH-. 

20 e.n-5i[iE^5/>'3.©^ttJrE;*5/->3.*S)a-r5SS 

1 7©(.»-rnA»lJiE«©«S^i-«rt1-. 

i;u'^Vir^yh. f^UWmi^u-^V!f'7y\zii*}6^m 
b-c#6nfcK»*«»Asn«^s«a:, tje^s^t 
mx^n^wm^mmmm\z^ osYb-r^sYt^gt. 

iiE^S«©^Bic!S^&4tld-r'& ;/bi&©«tlSII ;9X % 

a»A-r5fc»©#at. s«[Eitfb^aJcJ:oi^snfc 

S-e-5fc«&©if!Rmai*«;^t(rffi^fl:^aicJ: O^^S 
nfc:i!/X*?©K»^H^ii©^b^KJS«ci;-3TK«i)-^»c 

ifiss nititjsfsflftE^fli^SRiyfiaEfb^-i- :t >-fb# 
ac«3i-r-5»:«)©«iaijtfxes«*#ai:, iwafli^-f 

:t Wb^SIC T^fK^nfe-Y :t>!£»A-rSfcJ&© 
-f:t>#Aiai?LS«;S.S^S»«^t» »E*^»m^ 
•PCEHSntfrE-f ::r>i|IAili?Lj5^ S^ASnfe-f 

mz. is.mo±^fs.wmifi»imM\zmmvnmt^z. 

1 9K«©Sfta-#r». 

t.-rz>niiGSk2 ox»2 lE«©sfi^«tf^. 

[»^©i¥«e;9:i»qQ] 

50 [000 1] 
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■5. 
[0 0 0 2] 

;Era«4i-Wfh (SAT. MStHSfS) ttiffiKfcii5<«&!e 

-e, LC®«itag§tL'TMS&fflVi5LC/MSttv 

[0 0 0 31 BISCJ:?), Ti-^T-^ • ^S.XhV 
— , 1 9 8 8i^, :§I6 0#, 7 7 4M CAnalytical Che 
nistry, 60, 774 (1988)J tlE«$nTVi-5tie*©;^^ 

[0 0 0 4] i.ciC)^e>mmvx<i>iAnmm\tm'si, 

^S:^D yi7 4 a. icfflJi)ii*nTVi5. ^S:/n 5; 4 
a S t-^'-;S: £® JraJS^aic J: 0 lni«i-r -5 il <!: fc J: 
D, ^JIi«3C3IA3nft:tt«»}«*'B«T5. 

J: D**S3n:*i:^/h75:S?JgttJB5»5n:t^S:rD «;/ 4 

\z^\,^x^{fsnftun^^it-(^>itm e 'vtsiA* 

n-s. ■<:i->{t^6\z\mi^mm7i)mi-f^nx^^^, 
7 fcilfffiSili 8 a let f}»ckvroii5«;jEE^£BJ 

[0 0 0 5] ;*:^JE{b^-f:f>{bj*H, A=£iJ-«fMJSt 

A+BH4— AH++B (.•:fnh>ma5cm 

A+B— >• (A-H)-+BH CfahygimRf^) 

m&ec-rc:tfcJ:oTtHa-'>A-f:i-> (H.O+) 
■entl«»iHPAt®aTOE«:S?iJIIL.T 
UmA\zmT^'i:t>AH+ ***Kf -5. 
A + H» O-t-- A H++ H2 O 

it^R]i^\z^r)e^fgtt£nittmizm-r^^^>a. -i^ 

>»Aia!7L9a. 1 0 a«r<ki!)»^5nfcS«lSf 

^881 1. -f:t>»Affl?L9 bSSLT. S^gt^lOb 



<3) 1*IBip8-1459 50 

[0 0 0 6] 

5. '®fcJ6. LC/MSIC:feViT. llt»^tt«[5£-g^tJ 

L C <DiiSti5>lStB:*j«-t-iJ-fc«fflT?€r* L C/M S 
[0 0 0 7] *»ig©BWtt. t)!*©LC/MST?ttfi[ 

[0 0 0 8] 

[^S^gi^-rsfcdo^g:] *%?^ic*viTa, LC 

[0 0 0 9] 2f:^WOLC/MS©«^«^-r 

«nissT»-5. L c 1 Ax^m-^tiit.u.mmwsmmm 

*K;$nfcitlBHcBi-r-5'f :^>tt, -f :t>«Aiffl?l9 a. 

»%mziir}m%^nnMmmfmi i. <:r>iiiAtBi 

(c^A^n-s. sc^*ic«Asn&'f:t>tts«i>«Tap 
1 3T««»«f*n5. 

[0 0 10] -i':t>-fbaP6ttMi&«^^asi KciaitTt) 

[0 0 11] 

5» i;\zmm^n^i)\ 3b^\>^\t^-:ir>^m\zwtn^nitM 
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[0 0 12] 

mmm^ m2\t. mi\zmv^mgi<o^r)mm:f^mm 
1, =i:^^^2^:ftvx^m'S3\zmx^n^o 

3 i:^JR:/D >y^4h a:©M{cS5JE«S 8 b 0 jftkV 
:/n -/^ 4 b (C<fc D«^$tl^^YbgR 5 ^a:»A$n 

0 ox:mm\zmm.^nx\^^^o mmiz^o^^^nrzm 
mt. ^m^tiy^4h<Dmam^mm'r^m\z. miz 

[0 0 13] ^it^5\Z^\^^X^{t'^nf:iU,m^T\t^ 

:t>im 6 'N.t^A^n^o ^:t>ime \z\m^mm 
^r)my<ommBE^mm^^zit\z^D. -rrtMkgge 

fsi^x^^^ft^. mmms'r^f£\tfxfsx»(D'i:t>\z 
sm^nxv^^o 

[0 0 14] «{Cft*-r«>^:t>«M{fcB55^«^f s 

^m:fuy^4h\zmm'^ti^7^\ ^^^^\t-r^>^tm 
6 \zmn^nrci^iKmm7\z^m^n^mmz^DmM 
^mf^n^ftub. ^:t>mxm^9 a^xmrnx^ys: 
v^o «et:>T, mm^^tm^^t^»m^mm^m\r^xh. 
mf)^'<^>mxmii9 a<Dmm\z^m'r^z.t\tf3:<. 

a^Kffi:^ Li^ L C /M S ^3^#f PIIB t f3i 

So 

[0 0 15] LC;0^^i@l^nT<'5S^K<;)iig«^t:^^ 

^mzis^mmm^mm'^ctt)mmxs>^m-&\z 
\t. m2\zmvft^5\z. x':fvy^i 6^mn. mwt 
(D-'^'fe\'f^^mm3\zmxi^x%S:^^o ^r^s mc< 
m2\z^vrz^3\z. ^m'ssos^m^^msmfsxi 
7^mv. mnmm^msbhx^s,^^. 
[0 0 16] i.cf)^i^m^nx<^mm(o9Lmf>^'p^< 
^m\zw^mms^^m'r^;iti)mmx$>^m^. 
^^\tmm<D'f&m'pm^&mmif^i^m€x^mz»mms 
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^mm'r^:iizf)mmx&^m^\z\t. ^\tom2izm 

Lxi.ci!)^i^m^nx< ^mmtm^r^^ztiz^r)^ 
Jtett, m^&mmuao)0kn^^^&z»mm9^ 
mf^x^^^mz'&t)'itx%x\^^o 
[0 0 17] ^jR«3©3t«tt. HSfc^-Tcfc^fc. a 

®JK^^S>^n-/^4 bfCfpittTfiSiiaSUT't) 

j:vio unmm\t^m*S3t^m:/ay^4ht(om\z 

10 iiSfiE«aS8 b;d^e>H3Jn$ns^«JEfCJ:oTi&mJSS^ 
n-So ^S«3<i:^S::^Dy^4ba:<Z)raoifijg!ttjffijR 

^> 4 b icq^^f+tt ^nfc^0^^a«B^^^c^^[:: 

mm»\zmmt^h. uu^^m\z^^^^'^ntz\iY^ 

:t>Ji-f:t>»Ajiffl?L9 a. 1 0 a(CJ:-QTft+ 

P aTj^^ScHP aSffiJc»a$n;fc^»»aiSl 1 
a? LTSfM^l ObfCcfcoTl 0-5paSSfcSf^$n;^ 
SS^SBl 2{clR0at^n. M*4>«fSKl 3J;oTffi« 

[0 0 18] K<Ef^^TO-f:t>fl:gP'\c^ffl3SSS*<&igd6 

-s/cje). ^3\Z7is\^fz^^\z. ^JS:/D-/^4 bp^BStc 

LTfe^vio ci<^:^x2 o«^8e)^jaeiUi{cjoi»$nT 
[0 0 19] ^fc. ^2\zm\.fzmmzii^\,^x. »m« 

4 b \z^^m.Vc^ 5 T^^^f::^^^:^^^, 
7 i: o T 3 D bT S ^ rt >{b«S 6 \zWL 

m(ry'^^3mr^m^ti^^^. wmti^::in^(D^x:.x\^^ 

So 

[0 0 2 0] ^xv^'m<tz}b\z\t. ia4fc^"r<fc3(c. 

^mm 3 <D*ffl| i:*f JR«a 7 ^ O n □ :^iS:«30««^ u 

4Z? SL. ^©mffi2 1 afC|RlttT»«i!a»$i3:Tt>m^o 
eioa-^. «}«CD^fl:Sa*$±frf-5fe«>. 3*2 1 a« 
b:-^-2 2 a{rcfcDiuS^$nTViSC(i::^r^M*Ul.^o 
H4(c^b:/S:«^Jc<tD. ii7.^Q>^=f^1i\^fi^^^y^ 

«S2 1 aO?^jR}^«<^(D'b<DfcttT«;^<, ><-/i^zL 

S±frfS)fc«). H3^:|i!«^C, 'iilr>^U%\zmiX15 
X2 0^dSLTt)^Vio 

5^7 [0 0 2 1] m2t'^^m4\z^\yitmsmx\t. 
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m-fbo^a»cinl»bfc^M:/D ^'^£ffl^^•5«}^&*L' 
[0 0 2 2] 05(r, ^^li#g;lC*^1.^S(DflSlt«ffl^iS 

tt, aS2 4CS5t«$tlfct— li'— 2 2b*>6ii[«an 
— 5^-2 2 bCitSafc-SCtti;?) t— 3'— 2 2 bCD 

^<&fl:!0«Sci*«-&icK, fc-^-2 2 b?£««-rs&a) 

©;95X^2 5 S;t-3'-2 2 bOrtfiOtC^ttTfc J; 

[0 0 2 3] 0 2*^50 5 LC/ 
a2 1 bC|fi]ltTiaii$n-5. c:©S®2 1 bttSSSK© 

[0 0 2 4] «»55tttt[tt::«!5«a2 1 b±ctfta-r 

Dyi^4b*:frLT'f:t>ffcfi66'si:«ASns. im 

2 6 !&Kftll:«IStg!fef®;!?X 2 0 *-1':t>fl:8P6 
0;&rRj'^iiiEL'T%S(^i. il©;!tfX2 0»iO^SnTV>-5 
Clt*t|i*LVs. Sfc. fif^P2 7SStt. tlt^PA^S 

[0 0 2 5] H6T?»s»it*i««t- -s^ffituri^aiiS 

8}5fe&E«lx&*t, -f:t>»AlHI?L9 aO«f'C-«itSte 

[0 0 2 6] K6tx^Lfc«jfiT». wm^m^ 
ttaffi2 1 b±jc*fa-r-5fcj&, z.<nw&2 1 bTStj* 
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[0 0 2 7] BI7tt, H6K:^bfc5l:*|Bj1iffi2 1 bW« 
t> D >>- ->:x 2 3 b tC|BlttTiSS-r-5«*!6*^-r0T 

bV». ;)ly>'ii.2 3 b©««CSttM2 8SK!»tT:fe< 
[0 0 2 8] 

mti^-t-^izmm-v^. Lc/Msoja^ssesjiiffi** 

[0Mroffim;a:|ftig] 

[01] 2^5SM(e:j;*saa-«ftKD«*ss:^-r«ti«ia. 

[B2] 4:%qQO-^«9(!!>3i^0. 

a? [0 3] ^mm<oifci&^fsAtn(D'p[zmi% ff^-o^m-:^ 
uyif \zf^t,fxmnmmi:mni^^mf^mmm^^-r 

[04] :K^^mmiimmv-(-t>itmzmm-r^zLi^ 

[06] 'f:t>«Aai?L©*'£.^tt^l^It©3&l^^cl!glrr 
s^jfi«»rs7KT0. 

[07] mm^fstt>^§.\ifsBL^m^^^mmm&^t^, 

30 [08] ^ie5l6©;*:^-^^:^'f:t>'^bffi<£ffl^>■S^8tft:^^D 

[«F^roi»M] 

l-fB'g, 2-3^^7 5', 3-^JB«, 4 a. 4b-^ 

JSt/Du/i', 5-m-ffc;88, 6--Y:t>-fbgS, 
m. 8 a. 8 b 9 a. 9 h--i:t>m?Jia 

?L, 10 a. 1 0 b-sp^^, 1 1 2 
-ssjtsiip. 1 3 -w&^iffm. 1 4 -mi$-i^ u^hif 

97, 1 5 -ikftiiaitlK, 1 6-X:/U!y3'. 17 "i« 
Sffl;yx> 1 8 -ifiSai&^Sf, 19-«MtW. 2 0- 
40 ^Ts. 2 1a. 2 lb -ma, 2 2a, 2 2b-t— ^ 
— , 2 3 a. 2 3b-^y$^a. 2 4-«S. 2 5-3? 
^XS, 2 6-2iaD, 2 7-»f(,P, 2 8-SltllIU 



—421— 



#18^8-1459 5 0 





—422— 



4«BH*8- 1 4 5 9 5 0 




[BI5] 




—423— 



(8) 



»IBV8-1 4 59 5 0 





—424--- 



